Objective: Globally, Hepatitis B virus (HBV) infection remains a public health issue. It is a major cause of morbidity and mortality, especially in developing countries. Working in a healthcare setting particularly in low resource area is a major risk factor for contracting HBV infection. Despite this, routine pre-operative screening for HBV infection has not yet practiced in many Nigerian hospitals. This study assessed the prevalence and associations of hepatitis B seropositivity in a rural south-eastern Nigerian population of ophthalmic surgical patients. Methods: This was a prospective cross-sectional survey of ophthalmic surgical patients at the Presbyterian Joint Hospital-a rural missionary eye care facility in south-eastern Nigeria, conducted between December 2012 and June 2013. Participant's socio-demographic and clinical data and result of screening for hepatitis B surface antigen (HbSAg) were collected. Results: The participants (n = 100; males, 40; females, 50) were aged 52.9 SD ± 15.4 (range 1 -88 years). They were predominantly farmers-45% and traders-26% who had cataract-58% and glaucoma-16% as their leading clinical diagnosis indicating ophthalmic surgical intervention. Of them only 2 (2.0%) were sero-positive for HbSAg. HBV seropositivity was not associated with age, gender or occupation. Conclusion: Though the prevalence of hepatitis B viral infection is low in this study, universal measures to prevent cross infection of the healthcare worker is indicated.
Introduction
Hepatitis B is an infectious inflammatory disease of the liver caused by the hepatitis B virus (HBV) that affects hominoidea (primates), including humans. Originally known as "serum hepatitis" [1] , the disease has caused epidemics in parts of Asia and Africa, and it is endemic in China [2] . About a third of the world's population has been infected at one point in their lives [3] , including about 400 million who are chronic carriers [4] [5] .
The virus is transmitted by exposure to infected blood, blood products, and other body fluids like semen and vaginal fluids. Additional risk factors for contracting HBV infection include perinatal and transplacental transmission, working in a healthcare settings, peritoneal and hemo-dialysis, acupuncture, tattooing, intravenous drug abuse, unprotected surgical procedures, sharing razors or toothbrushes with an infected person and travel to countries where it is endemic [6] - [9] .
Prior reports suggest a prevalence of 10% -15% in the average risk Nigerian population [10] . Chronic disease or carrier state, which follows recovery from acute phase, is usually asymptomatic; however carriers remain sero-positive and potentially transmit the infection.
The reported prevalence of HBV infection ranges from 2.0% in developed countries to 8.0% in developing countries. In developing countries, HBV infection is often endemic with male gender, older age and lower socio-economic status as important risk factors for infection [11] - [13] . Despite the availability of a safe and effective vaccine, Nigeria has remained hyper-endemic for HBV infection, with an estimated 12.0% of the population being chronic carriers [14] . Globally HBV infection remains a major public health issue, with new cases still being reported annually [15] [16] . Globally, ophthalmic surgical interventions are among the most frequently performed surgical procedures. The indications include visual restoration, preservation of vision, patients comfort and cosmesis. During these procedures, surgeons and other operating room personnel are exposed to the risk of potential transmission of infection from surgical patients. Despite the high sero-prevalence of HBV infection in the general public and the risk of its peri-operative transmission, currently, in the study center and most other eye care facilities in Nigeria, routine hepatitits B serology is not performed on patients undergoing eye surgeries. Consequently, in Nigeria, HBV sero-prevalence data on ophthalmic surgical patients is scarce. This study is aimed to assess HBV sero-prevalence, and its associations, in a rural ophthalmic surgical patient population in south-eastern Nigeria. The findings will assist ophthalmic surgical care providers and public health workers in preventing peri-operative HBV transmission.
Methods

Background
Ebonyi state, created on October 1st, 1996 is one of the five component states of Nigeria's south-east geo-political zone. The state is made up of 13 administrative sub-units or Local Government Areas (LGA). The state is located in the tropical rain forest climatic belt. The state's inhabitants are predominantly farmers; however, there are an appreciable number of traders, artisans and civil servants.
There are numerous public and privately-owned eye care centers in Ebonyi state. Of this Presbyterian Joint Hospital-the study center is a rural mission hospital established in 1912 and located in Uburu, Ohaozara LGA. In addition to general medical care, the center provides medical, surgical and refractive eye care to the inhabitants of the LGA and the neighboring eight rural LGAs of Ebonyi State. The hospital's eye care unit is a 20-bed facility manned by one visiting consultant ophthalmologist, one diplomate ophthalmologist, one optometrist, one trained ophthalmic nurse, and six auxiliary nurses.
The study was a prospective descriptive cross-sectional survey of all the patients who accessed ophthalmic surgical care at Presbyterian Joint Hospital between December 1, 2012 and June 1, 2013.
Sample Size and Sampling
Based on the previously reported HBsAg seroprevalence of 1.7% in a cohort of ophthalmic surgical patients [17] and an error margin of 5%, a sample size of 26 was envisaged. However all the consecutively presenting, and eligible participants seen at the study center during the study period were recruited to obtain an adjusted sample size of 100.
Baseline socio-demographic (age, sex, occupation) and clinical (ophthalmic diagnosis and type of surgery) were collected from each participant. Subsequently, each participant was screened for HbSAg seropositivity using Wondfo onestep HBsAg serum/plasma test strip, (Worldbridge Inc, Manila, Phillipines). The test was also done based on this principle "Wondfo one step HBsAg serum/Plasma test strip is a rapid Immuno-chromatographic test for visual detection of hepatitis B virus surface antigen (HBs Ag) in serum/plasma samples. The membrane is pre-coated with anti-HBV antibodies on the test line region of the strip. During testing, the specimen reacts with the particle coated with the HBV antibody. The mixture migrates upwards on the membrane chromatographically by capillary action to react with anti-HBV antibodies on the membrane and generate a colored line. Presence of colored line on the test region indicates positive result. A procedural colored line on the control line region will always appear to serve as control".
The test was interpreted as per the manufacturer's criteria as follows: positive test: if the white line on the test strip changes to red; this indicates serum HBsAg titre of ≥1 ng/ml. Negative test; no color change indicates serum HBsAg titer of zero or below the detection level of the test.
Data analysis was performed using the Statistical Package for Social Sciences (SPSS) software version 18 (SPSS Inc., Chicago, Illinois, USA). Descriptive statistics yielded percentages, frequencies and proportions; Comparative statistical tests for significance of observed intergroup differences utilized chi square for categorical variables and student-t test for continuous variables. For all comparisons, significance level was at p < 0.05.
Eligibility
All consecutively presenting, and consenting, patients who accessed ophthalmic surgical care at the study center during the 6-month study period were included in the study. Non-consenting patients and patients who had non-surgical treatments were excluded from the study.
Ethics
Ethics approval compliant with the 1964 Helsinki Declaration on research involving human subjects as amended in London 2008 was obtained from the Medical and Health Research Ethics Committee (Institutional Review
Board) of the study center. Informed consent was received from the patients.
Results
A total of 100 patients comprising 40 (40.0%) males and 60 (60.0%) females (Male: Female, 1:1.5) aged 52.9 ±15.4 SD years (range 1 and 88 years) who had various ophthalmic surgeries at the study center during the study period constituted the participants. The average annual hospital admission is 226. The participant's socio-demographic profile is shown in Table 1 . The participants were predominantly farmers-45 (45.0%) and their leading clinical ophthalmic diagnoses necessitating surgical intervention were cataract-58 (58.0%) and glaucoma (16.0%), Table 2 and Table 3 . Of the participants, only 2 (2.0%) were seropositive for HbsAg. The two, both females aged between 21 -40 years, comprised a student and a civil servant. The surgical procedure performed on them was evisceration; in one and cataract extraction in the other. 
Discussion
During the period under review more females than males who were frequently aged 40 years or older accessed ophthalmic surgical care at the study center. This differs from other similar studies [17] [18] which reported variable degrees of male gender preponderance. The observed gender distribution could be attributed to reported higher prevalence of surgical eye diseases in females [19] . Additionally, this may be partly accounted for by the positive impact of the sustained public health education aimed at eliminating gender bias in the uptake of health care services particularly, in rural areas [20] . Efforts to sustain the campaign for gender equity in access to health services through public health education, pro-female gender economic empowerment and cross-gender affordability of health services are highly indicated.
The observed age characteristic consistent with the findings in related studies [16] [20]- [22] is attributable to the dominance of cataract often an age-related surgical eye disease, among the participants in the present and previous surveys [17] [21]- [23] . The present age data underscores the need for eye-care planners, implementers and eye health policy makers to deploy the necessary resources and logistics for cataract surgical care in the elderly especially in rural areas.
Although the observed 2.0% seroprevalence of HBV infection in this study is low, it is comparable to the 1.7% reported by Alhassan et al. [17] in an urban Nigerian survey. The present finding suggests that rural versus urban location probably does not influence HBV sero-prevalence burden. The observed low prevalence however does not downgrade the risk of peri-operative cross-infection to health workers. While standard universal measures for prevention of cross infection from patient to eye care personnel should be observed in all patients irres-pective of serology status, pre-operative testing will help the health care personnel to exercise extra caution such as handling of surgical instruments and also enable the patient to seek early medical treatment. A uniform cross socio-economic cadre approach to advocacy for prevention of HBV infection is recommended. Towards this end, health education, immunization of the general public especially at-risk health workers and provision of affordable medical treatment are therefore instructive. The average monthly cost for the various drug treatment regimen of chronic Hepatitis B infection varies from 422 USD to 2940 USD [24] . This is obviously beyond the economic reach of those requiring treatment in this rural populace where majority are peasant farmers.
One hundred percent of those with HBV infection in our cohort are females. This differed from the male gender preponderance of 59.18% reported by Naeem et al. [18] Possible cross infection with contaminated instruments used during the widely practiced female genital mutilation in Ebonyi state [25] may account for the observed female dominance. To this end, dangerous social practice tailored intervention targeting the female gender through aggressive public health education and legislation are warranted.
The extrapolation of the conclusions drawn from this study is limited by its one-center design, relatively low study participants, rural setting and reliability of the sensitivity of the test kit used for the study. A multi-center, larger participant survey preferable involving diverse hospitals and care settings is suggested.
Conclusion
There is a low sero-prevalence of HBV among ophthalmic surgical patients at PJH Uburu, Ebonyi state, Nigeria. HBV seropositivity was not associated with gender, age or occupation. Standard preventive measures during outpatient and perioperative ophthalmic care to prevent cross infection from patient to eye care personnel, immunisation of surgical eye care providers and mandatory pre-operative HBV screening are hereby advocated.
